Associations of PM10 and airborne iron with respiratory health of adults living near a steel factory.
The association between daily PM10 (particles with a median aerodynamic diameter of < or = 10 microns) and iron particle concentrations and respiratory health was studied in a population of adults selected for current or recent bronchodilator use. Acute changes in respiratory health were measured as changes in peak expiratory flow (PEF), and daily prevalence of respiratory symptoms and medication use as recorded in a diary. The study period was October 11 through December 22, 1993. The study population included 32 adults living near a large steel industry in Wijk aan Zee, the Netherlands. During the study period, 24-h average PM10 concentrations in Wijk aan Zee ranged from 36 to 137 micrograms/m3 while the 24-h average concentrations of iron, silicon, sodium, and manganese ranged from approximately zero to 6.95, 1.84, 12.02, and 0.37 micrograms/m3 respectively. The steel industry was found to contribute significantly to the PM10 concentrations, and especially to the iron and manganese concentrations in the air. The association of changes in respiratory health with changes in PM10, iron, sodium, and silicon was evaluated using a time series approach. A statistically significant decrease in PEF was found to be associated with increasing PM10 concentrations. Stronger associations were found for smokers than for nonsmokers, and for subjects reporting many chronic respiratory symptoms than for subjects reporting few such symptoms. Increased concentrations of iron tended to be associated with a decline in PEF, with a lag of 2 to 3 d, although the association did not reach statistical significance.(ABSTRACT TRUNCATED AT 250 WORDS)